Suppression of T cell activation by hirsutenone, isolated from the bark of Alnus japonica, and its therapeutic advantages for atopic dermatitis.
The increasing prevalence and severity of atopic dermatitis during recent decades has prompted the development of safe and more highly effective drugs. Although topical corticosteroids have been used for more than 50 years as first line therapy for atopic dermatitis, their potential side effects limits their clinical uses. In light of this, steroid-free topical calcineurin inhibitors were developed and have been used in patients with moderate to severe atopic dermatitis. In the present study, we examined if hirsutenone suppressed the profiles of atopic dermatitis development in vitro via mimicry of calcineurin inhibitor actions in mouse splenocytes and RBL-2H3 mast cells. Our results showed that hirsutenone effectively inhibited T cell activation by blocking dephosphorylation of nuclear factor of activated T cells (NFAT). This inhibition was confirmed by inactivation of mitogen-activated protein kinases (MAPKs), which subsequently inhibited production of cytokine mRNAs (interleukin-2, -4, -5, -13 and interferon-gamma) after T cell receptor stimulation. We also showed that the early T cell activation marker, CD25, was suppressed in the presence of hirsutenone after T cell receptor stimulation with anti-CD3. Moreover, degranulation of mast cells was remarkably suppressed, comparable to that by cyclosporine A. This indicates that hirsutenone may specifically inhibit calcium-activated processes in both T cells and mast cells. Therefore, our results suggest that hirsutenone may be a new topical drug candidate, which probably acts by mimicking calcineurin inhibitor mechanisms.